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gales caused by northwest lows are few in number. and the)- 
appear to be of three types: The low which steailily increases 
in energy as it drifts eastward; the low imiiieclintely sncceeiletl 
by a great cold wave; and tlie low which at first travels fur 
southeastward, and then sudclenly recurves northeahtwaril. 
The violent gales from west lows are even fewer than those 
from the northwest; hut a suggestion has ttlreiiily heen hinted 
at elsewhere in this paper regarding this class of areas. The 
southwest low so frequently shows such energy from its np- 
parent inception that no cloul>ts esists as to ita ultiiuate de-, 

TABLE l.-Mmn nansinirin. miiaimum. and range qf tentperdare at the Weather Rurenzc aid Foreet Piirk observatories, St. Lorcis, Mo. - 
December. 

northern ani1 southern boundaries. About 100 yards to the 
north  nil 30 feet lower than the observatory is a valley through 

I which doas a small stream. while to the southwest is quite a 
heavy forest growth extending back froin the observatory to 
tlie top of R slight ridge. In other directions are open lawns 
iaterspersecl with small groves of trees. 

The tlieriiioiiieter shelter. wliicli is of the Weather Bureau 
pattern. is located about 9G feet east of the observatory builcl- 
ing. 10 feet' almve the sod. and 75 feet from the nearest trees. 

Tlie aneiiitniieter is espoued 8 feet shove the roof of the ob- 
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States Atlantic coast, usually'in the vicinity of New Jerhey oi 
Connecticut, then a storin of great violence nlinost iiivnrin1)ly 
ensues. There are not many Atlantic lows. as will be seen 1)) 
referring to the table; nearly all, however, hring R gale to 
the Maritime Provinces, although the violent galen caused 1 ) ~  
thein are few in number, doubtless owing to their general 
course being far to the southward of Nora Scotia. 

The erratic derelopments herein considerecl misf no6 he 
confomded with the erratic change of the course of R luw from 
the normal to the abnormal, which from time to time is ob- 
served. These apparent peculiar or backnw~l movements o f  
depressions are SO rare that they hardly enter into the conuidera- 
tion; however, it would be T-ery interesting to have the opiii- 
ion of others on the causes of these sporadic ~iioveineuts. e q e -  
ciallp as there are instances on record where, owing to such 
conclitionM. the gale wliicli had seeiuingly snbsidecl lias again 
set in with greeter violence than before. 

ABSTRACT OF A COMPARISON OF THE MiNIMUM TEM- 
PERATURES RECORDED AT THE UNITED STATES 
WEATHER BUREAU .AND THE FOREST P A X  ME- 
TEOROLOGICAL OBSERVATORIES, ST. LOUIS, MO., 
FOR THE YEAR 1891.' 

Forest Park, St. Louis. Mo., is a tract of ground about! 1 mile 
wide from north to south and 2 niiles long from east to west. 
its eastern boundary being about 4 miles west of the hhs is -  
sippi River. About midway between the park ancl tlie riT-er, 
a t  Thirty-sisth street, is a slight elevation. and east of this, 
in Mill Creek Valley and along the banks of the hIississippi. 
the principal manufactories are located. 

The principal railroads from the west enter the tit!)- by way 
of the valley of the River des P6res and hIill Creek Valley. 
Along these railroads are several manufactoiies, but the 
nearest of any importance is 14 niiles south of the southeast 
comer of the park. 

From this it seems that the park is quite well removed from 
the snioke and other conditions peculiar to large cities, es- 
cept when east winds, which are infrequent. prevail. 

The observatory is located on a slight knoll about half a 
mile from the east! end of tlie park and midwav between the 

I Coinpiled by W. H. Haiiinion. Forecast 0ffic.inl United St,atPs \Vriitlic!r 
Bureau. and F. W. Duenckel. rlf the Forest Park Meteon:llogicrtl Olaerm- 
tory ; read before the St. Louis Academy of Scieiiw. BIarr.11 2, 1x06, aid 
now first published. 

loontell in the mknnent  1milc1ing at Eiglith and olive streets, 
a little iiiure than hdf n mile from the river. It is surrounded 
on all hides 1 q  chimneys lwlching forth smoke from hituminous 
cod.  which is a h o h t  tlie exclurrire fuel of the csity. The build- 
ing covers an entire block 300 feet! square. nnrl is arranged 
about a court which is open to the lower door. 

The thermometer shelter is Lwsted 10 feet above the copper 
r ~ o f  of this building. and 110 feet above the level of the street. 

On the center of the south front of the building is a tower 
200 feet high. on the top of which the aneiuometer is esposed 
far nlwve the tops of surruunlling structures. 

Talde 1 s h o ~ s  tlie monthly means of the daily masimuiii, 
Iiiininium, nail range of temperature cluriiig the year 1891. at  
both the Weather Bureau and the Forest Park stations. It 
also showu the differences between the monthly iiieaii mini- 
iiiii~n temperatures at tlie two stations. and the annual aver- 
itges for the above data for the f i re  years 1891-1805, inclnsive. 

The noteworthy feature of this table is the difference in the 
monthly iiiean minimuni teiiiperatures st the two stations, the 
Forest Park minimuiiis averaging froiii 9.0" lower in Septem- 
ber to 1.5" lower in Deceiiiber. The estreme ilifferenoes have 
ranged h i i i  '30" lower to 4" higher. 

I n  order to study these remarkable differences, trtbles were 
prepared in which were entered the minimum temperature re- 
corded at  8 a. in.. the cloudiness nt 8. a. m. and tlie previous 
8 p. in., and the average wind T-elocity cluriiig the night. 
Curves were also drawn showing the relation between the 
cloudiness. the velocity of the wind, rtiid the minimum tem- 
perature differences a t  the two stat,ions. 1: general it was 
found that as the cloucliness increased the wind \relocity also 
increased, and the differences between the minimum tempern- 
tures decreased. It wan also found that both the cloudiness 
ancl the velocity of the wind exerted an influence upon the 
niiniiiiuiii teinper&ure differences. 

In the study of these i)bsermticms it was found that during 
the clew skies of September the Iunsimum differences were 
recorclecl. while during the cloudiest in1 mths (March and De- 
cember). the differences were least, and that they remained 
siiiall cluriiig all the winter months. There were. however, 
marked exceptions ti, this rule. as for instance in January, 
lW2, when the difference eweelled SO" on three successive 
days. During this period there was a heavy covering of snow 
on the ground at  the park and for a portion of the time there 
was a little snow in the city, but it was soon covered with 
soot and quicklp &appeared. 

A special study was made of the niinimum temperature dif- 
ferences on all the days when snow was on the ground at the 
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park, and it was found that the average difference almos1 
equalled that for September. 

On the influence 
of the accumulations of snow on climate," by Alesandel 
Woeikoff, Quarterly Journal of the Royal Meteorological So- 
ciety, Vol. SI, 1885, p. 899. 

A covering of snow on the giwunrl acts. first,ly, as n l~itil c.onrluctor. 
rendering the int,erchange of t,emperntures lwt,wrru t.lw siirfnve (if t.lil: 
ground and the lower strat.uni of air niuch slower than W ~ C I I  the snow is 
absent. 

We see that tis n ciwering of slitiw prot,rcts t.hc iipprr parts of t h e  
ginuiitl fr(J111 mdiat.ion slid iiialtes t.hr cviiiluction vf heat a iut~h s11 IWVCI 
than it wuuld otherwise be. it. t.lius tends t,ii mise tlir t~i~inperati~re of  tht 
soil: h t  it must hare a c m t r ~ ~ r y  intiueiicir IMI t h t s  hJW& st.rt~t.uin ad' t l ie  
air, as tlir snow protects it froin thr conduction of himt. fruii~ the gruiind. 
an action which. as this is generally wariiier in wintw. inirst mike thc 
lowest stratum tif tht. air cioldw. This it untlonl~t.edl,~ due!+: Lilt. in t,lii$ 
respect snot.her quality i.if the HIICIW is l:-veii i i ior~ iinpi~rtmit. namt~ly. 
that it is a goi.d radiator i.ii heat. 

The influence of sinoke from the factories of the cit,y upm~ 
the iniiiiniuin temperature difierences has also been stuclieil. 
It was invariably noticed that on the day preceding a night 
vith an unnsually large iuinimuiii temperature difference, the 
wind which hac1 been froiii the north, becaiue calm. On the 
eastern horizon the smoke of the city appeared very dense and 
extended upward to an unusual height. while a t  the park the 
sky was very clear. On the folloming morning the wind 
changed to the south and gmclually increased in velocity. 

I f  two or more consecutive clays showed a remarknhle dif- 
ference in the minimum temperatures at! our two stations. 
as WRS the case in Jait~iary, 1892, it was because the air re- 
mained calin and clear a t  the park, while the siiioke appeared 
to be heaped up over the city. Iiivmiably a t  snch times the 
barometer indicated the presence of the crest of an area of  
high pressure, and its passage accoiintecl for the change in 
the clirection of the wind. 

It thus appearR that, the principal cause of the difference in 
the iiiiiiiiuum temperatmure readings a t  the Foredt Park and the 
Weather Bureau observatories is the accumulntion of smoke 
over the city. especially on nights when the sky is clear and 
the wind light. These conditioiis favor a rapid radiation of 
heat from the ground a t  the park, while t,he smoke over tlie 
city acts like a cloucl covering and inaterially retards radiit- 
tion. 

It is well to notice here the aclvantages that arise from 
selecting the northwesterly sections of n city for residence 1:iiir- 
poses and southeasterly sections for manufacturing prposes.  

The following quotation is from an article 

* * * L * * * 

STUDIES ON THE STATICS AND KINEMATICS OF THE 
ATMOSPHERE IN THE UNITED STATES. 

R.v Prof. Flr INK 11. J%IT.EI.~W. 

I. A NEW BAROMETRIC SYSTEM FOR THE UNITED STATES. 
CANADA, AND THE WEST INDIES. 

On January 1. 1908, a t  the X a. m. observation, seventy-fifth 
meridian time, a new system for the reduction of the s tdioa 
baivmetric pressures to the sea-level plane. was put in oiler- 
ation for the United States, Canada, and the West Indies. 
The daily weather inaps used in forecast;ing the intensity and 
the path of storms, and the other allied phenomena. are tliere- 
fore constructed upon a basis differing from any hitherto used 
Students who consult the publishecl weather inaps slioul~l re- 
meinher that the series terniinating with the above date is not 
coni1)arable with the others fnllowing it, the ilifierence a t  soiiie 
Rtntions on the Rocky Mountain Plateau for certain seasons of  
the year amounting to several tenths of an inch of pressure 
by tlie mercurial barometer. Tlie problem of reducing the 
pressures oherved a t  stations located on the Xocky Mcwiitaiii 
Plateau to sea level has always been recognized as one of 1111- 

usual scientific difliculty. and it has been hncler discussion in 
the Washington Olfice a t  intermls ever since the establishment 
of the Government service. So far as can be judged a t  the 
preseiitr writing the siiccess of the new system is assured. and if 
this favorttlde opinion is confirmed by continued use, it will 
niark the termination of thirty years' effort to solve this clues- 
tion in a practical foriii. Tlie other plateau districts of the 
world, Mesico, South America, especially Argentina. south 
Africa. Australia, mcl southern Asia, will doubtlesH profit by 
the esperieace of the Uuiteil States Weather Bureau, on con- 
sulting the sdution adopt,ed for the United States, Canada, 
and the West Indies. 

Prof. R. F. Stupart, Director of tlie Canadian Meteorologi- 
cal Office, has courteously cooperated 1 q  supplying the neces- 
sary data f u r  the Canallinn stations. since the common interesh 
i i f  h t l i  countries require the adoption of the same methods of 
hnrometric reductions. There is 110 task properly belonging 
to the Weather Bureau upon wliicli more t h e  and labor has 
been exlwnllecl than upun this problem, and the present dis- 
cussion is the sixth well defined atteinpt to reach a satisfactory 
conclusion. The importance of putting the barometric pres- 
wres on the elevated platem. covering one third of the terri- 
tory for which the oiiicial forectwts itre made. on a sittisfactory 
.;cient.ific basis. fully justifies this work, because i t  is of pi- 
mnry importance not to attribute to weather conditions any 
pressure clinnges that are in reality clue to the method of 
reduction to the plane of reference. 

PRELIMIXART REMARKS. 

Tlie eastern and central port,ions of the United States and 
Canada are generelly at, levels less than 1!000 feet above the 
wit, and ah0  the Pacific coast is a t  low level, so that for these 
tlisMcts tlie barometric reclucbion offers no difficulty. Be- 
tween these, throughout the Rocky Mountain region, there is 
!t rough couiitry where the statiolis are a t  different elevations up 
to 7,000 feet, where the surface temperature conditions range 
~noriuoiisly, say from - 40' F. to + GOo F. on a single map in 
est,reiiie cases. where the prevailing winds froin the Pacific 
i)oean produce oiie type of weather on the west,ern slopes of 
t,he niouiitains ani1 another on t,he east,ern. to say nothing of 
the effect o f  great arid districts between them, and where the 
oonfigurstion of the mountain valleys, in which many of the 
stations are located, relative to the neighboiiiig ranges rising 
up to 12,WO or 14,000 feet, in soiiie c:tses, causes various local 
peculiwities in t,he behavior of the barometer. 

&4 description of the c.onst,ruction of our new station pressure 
uoriuals is properly a pre1iiuiiiar;v to the solution of the plateau 
problem. In  the years between 1871-1880, while the baro- 
ilietric network was being estenclecl over the plateau districts, 
!iiang of the elevated stations were at the drmy posts where no 
nensurpient of the altitude had been inacle, escept by the ba- 
foineter. We now know that several of these early elevations 
rere seriously in error, say froin 10 feet up to 200 feet, and as 
t cliange of 10 feet in altitucle corresponcls approximately to 
).010 inch pressure, tlie irregularities on the sea-level plane 
trisiiig from this s ~ i i m e  alone were uot inconsiderable. The 
p ~ r l u a l  extension of tlie various surveys by the Government 
)ver the platettu, together with tlie railroad levels executed 
tnd revixeil by the clift'erent coiiipaiiies, have gradually built 
11) a systeiu of check levels a t  intersecting points, with accu- 
.ate differential levels between them, so tliat now the alisolute 
.levations of the several strttions have been determined with 
iiucli accuracy. An adjustment of these levels was made by 
?rof. Cleveland Abbe in 1871-72; the work was then taken up 
)y the Geological Surve;v. and the latest results of these surveys 
tre given in (hniiett's Dictionary of Altitudes, edition of 1900. 
Che Weather Bnreau \vas supplied with the corrected altitudes 
wfore the publication of this report by the Geological Sur- 


